
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=iern20

Expert Review of Neurotherapeutics

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/iern20

Tailoring the therapeutic interventions for
behavioral and psychological symptoms of
dementia

Barbara Vuic, Marcela Konjevod, Lucija Tudor, Tina Milos, Matea Nikolac
Perkovic, Gordana Nedic Erjavec, Nela Pivac, Suzana Uzun, Ninoslav Mimica
& Dubravka Svob Strac

To cite this article: Barbara Vuic, Marcela Konjevod, Lucija Tudor, Tina Milos, Matea Nikolac
Perkovic, Gordana Nedic Erjavec, Nela Pivac, Suzana Uzun, Ninoslav Mimica & Dubravka Svob
Strac (2022): Tailoring the therapeutic interventions for behavioral and psychological symptoms of
dementia, Expert Review of Neurotherapeutics, DOI: 10.1080/14737175.2022.2112668

To link to this article:  https://doi.org/10.1080/14737175.2022.2112668

Published online: 18 Aug 2022.

Submit your article to this journal 

Article views: 19

View related articles 

View Crossmark data

https://www.tandfonline.com/action/journalInformation?journalCode=iern20
https://www.tandfonline.com/loi/iern20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/14737175.2022.2112668
https://doi.org/10.1080/14737175.2022.2112668
https://www.tandfonline.com/action/authorSubmission?journalCode=iern20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=iern20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/14737175.2022.2112668
https://www.tandfonline.com/doi/mlt/10.1080/14737175.2022.2112668
http://crossmark.crossref.org/dialog/?doi=10.1080/14737175.2022.2112668&domain=pdf&date_stamp=2022-08-18
http://crossmark.crossref.org/dialog/?doi=10.1080/14737175.2022.2112668&domain=pdf&date_stamp=2022-08-18


REVIEW

Tailoring the therapeutic interventions for behavioral and psychological symptoms 
of dementia
Barbara Vuica, Marcela Konjevod a, Lucija Tudor a, Tina Milosa, Matea Nikolac Perkovic a, 
Gordana Nedic Erjaveca, Nela Pivac a, Suzana Uzunb, Ninoslav Mimica b and Dubravka Svob Strac a

aLaboratory for Molecular Neuropsychiatry, Division of Molecular Medicine, Ruder Boskovic Institute, Zagreb, Croatia; bDepartment for Biological 
Psychiatry and Psychogeriatry, University Hospital Vrapce, Zagreb, Croatia

ABSTRACT
Introduction: Behavioral and psychological symptoms of dementia (BPSD) are symptoms of non- 
cognitive nature, which frequently develop during the course and different stages of dementia. The 
diagnosis of BPSD is complex due to symptom variety, and relies on detailed clinical evaluation and 
medical history. Accurate assessment of BPSD is crucial in order to tailor therapeutic intervention (non- 
pharmacological and pharmacological) for each individual and monitor patient response to therapy.
Areas covered: This review encompasses the epidemiology, classification, assessment and etiology of 
BPSD, as well as their impact on caregiver distress, and gives an overview of current and emerging non- 
pharmacological and pharmacological therapeutic options, as well as potential BPSD biomarkers, in 
order to provide a framework for improving BPSD diagnosis and developing novel, targeted and 
specific therapeutic strategies for BPSD.
Expert opinion: Due to the large heterogeneity of BPSD and of the fact that drugs available only 
alleviate symptoms, finding an adequate treatment is very challenging and often involves 
a polytherapeutic approach. Non-pharmacologic interventions have shown promising results in improv-
ing BPSD, however further research is needed to confirm their beneficial effects. Thus, the modification 
of pre-existancing as well as the development of novel pharmacologic and non-pharmacologic solu-
tions should be considered for BPSD therapy.
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1. Introduction

The behavioral and psychological symptoms of dementia 
(BPSD), also known as the neuropsychiatric symptoms (NPS), 
frequently develop at multiple stages of dementias, such as 
Alzheimer’s disease (AD). These symptoms are non-cognitive 
and affect 90–97% of people with dementia [1], and include 
a wide range of emotional, perceptual, and behavioral distur-
bances [2–6]. BPSD occur also in subjects with mild cognitive 
impairment (MCI), with a higher prevalence (about 60%) than 
in the general population, but lower than in dementia [5]. 
Patients with MCI that also present with BPSD show increased 
symptom severity associated with global, cognitive and func-
tional disturbances, and they are at an increased risk of devel-
oping dementia [5].

The term BPSD includes aggression, agitation, anxiety, 
apathy, depression, disinhibited behaviors, nocturnal disrup-
tion, psychotic symptoms, vocally disruptive behaviors and 
wandering [7,8]. It can sometimes be useful to group BPSD 
into psychopathologically recognized symptom clusters (such 
as, depressive syndrome or psychotic syndrome); or organize 
them by function (such as disorders of sleep) or altered beha-
vior (such as hitting or wandering). Finkel et al. (1996) sug-
gested a simple method of BPSD grouping according to 
symptoms, which is mainly assessed on the basis of interviews 

with the patients and their relatives (to identify anxiety, 
depressive mood, hallucinations and delusions), while other 
symptoms are usually identified on the basis of observation of 
the behavior of the patient (aggression, screaming, restless-
ness, agitation, wandering, culturally inappropriate behaviors, 
sexual disinhibition, hoarding, cursing and shadowing) [7]. 
Other authors suggested that it might be clinically useful to 
classify BPSD into five domains: cognitive/perceptual, motor, 
verbal, emotional, and vegetative [9].

BPSD are heterogeneous and usually very unpredictable 
with different clinical presentations occurring in different 
types of dementia, suggesting various neurobiological back-
grounds [10,11]. They also often co-occur, which further 
increases their burden in individuals diagnosed with the 
dementia. In clinical practice, it is very important to recognize 
these symptoms early. BPSD worsen the course of dementia, 
leading to faster progression, influencing the quality of life of 
the patients, and have a strong negative impact on the care-
givers and family members [4,12,13]. They also increase the 
risk of physical abuse and the burden on caregivers, the mis-
use of psychotropic medication, elevate the healthcare costs, 
lead to increased need for hospitalization and earlier placing 
in nursing homes, and predict poorer clinical outcomes 
[4,12,13]. More severe BPSD might result in higher stress 
levels, reduced physical activity, social isolation, negative 
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health outcomes and a lower quality of life [14], and can 
therefore affect the management of dementia patients, as 
well as choice of medication used for treatment [15]. Since 
individuals with BPSD show faster cognitive decline, are often 
associated with a poorer clinical outcome, have higher mor-
tality rates and earlier institutionalization for the patients [16– 
18], it has been recommended that care for severely demen-
ted patients with BPSD should consist of person-centered 
interventions in order to respect their dignity and to improve 
their quality of life [19].

2. BPSD prevalence

The prevalence of non-cognitive symptoms reported in 
dementia varies considerably from one study to another 
[2,6,20–24]. This observed variability of BPSD prevalence 
rates could be due to the study settings, the population’s 
origin and demographics, the duration of disease, the age of 
patients or their level of education, the evaluation methods or 
the severity of the cognitive impairment [2,25]. It was pre-
viously shown that the severity of some BPSD is associated 
with the stage of dementia, becoming exacerbated over the 
course of the disease. For example, delusions, agitation/ 
aggression, apathy/indifference, aberrant motor behavior, 
nighttime behavior disturbances, as well as appetite and eat-
ing abnormalities, appear more severe at the moderate or 
severe stage of dementia [26]. In contrast, affective symptoms 
are not related to the stage of dementia [6].

BPSD often precede the onset of dementia, as has been 
shown for MCI [27], but also for mild behavioral impairment 
(MBI), a stage in which prolonged and significant neuropsy-
chiatric symptoms occur before the development of the cog-
nitive symptoms or prior or combined with MCI [28]. In 
addition, in cognitively healthy older adults there is a high 
prevalence of MBI, suggesting that MBI may be useful in 
predicting the future development of dementia during the 
pre-dementia clinical stage [28].

However, it seems that the relationship between the stage 
of dementia and BPSD expression depends on the type of 
dementia. Considering that different types of dementia vary 
in their etiology, different profiles of neuropsychiatric symp-
toms are expected in each dementia subtype. Namely, BPSD 

and the stage of dementia stage found to be positively 
correlated in the AD subjects, but not in subjects suffering 
from dementia with Lewy bodies (DLB) [29]. Among the 
various types of dementia, BPSD have been studied best 
in AD. A meta-analysis [2], which included 48 articles dealing 
with the neuropsychiatric symptoms of AD, reported apathy 
as the most frequent with an overall prevalence of 49%, 
followed by depression (42%), aggression (40%), anxiety 
(39%), sleep disorder (39%), irritability (36%), appetite disor-
der (34%), aberrant motor behavior (32%), delusions (31%), 
disinhibition (17%), and hallucinations (16%), with euphoria 
(7%) as the least prevalent. When compared to AD, vascular 
dementia (VaD) is characterized by a higher prevalence and 
severity of depression and anxiety, similar rates of psychotic 
symptoms, and less severe aberrant motor behavior [30]. In 
subjects with DLB, delusions (misidentification, theft) and 
hallucinations (usually visual) occur more frequently than 
in AD patients [31]. Frontotemporal lobar degeneration 
(FTLD), characterized by stereotypic behavior, appetite 
changes and loss of social awareness, is associated with com-
plex ritualized behaviors more frequently than AD [32]. 
Frequency of BPSD among various types of dementia are 
shown in Table 1.

On the other hand, in individuals with MCI, the most pre-
valent neuropsychiatric manifestations are depression (29.8%), 
sleep disturbances (18.3%), and apathy (15.2%), whereas hal-
lucinations (0.75%), euphoria (1.25%), and aberrant motor 
behavior (1.5%) are the least prevalent [38]. Depression was 
observed as the most prevalent neuropsychiatric manifesta-
tion of MCI [38] and some studies report an increased risk 
of AD in MCI patients with depression [39–41]. However, other 
studies have shown that symptoms of anxiety can predict 
which MCI patients will develop dementia [42] and that 
patients who present with both amnestic-MCI and apathy 
have an almost seven-fold risk of the progression to AD [43]. 
Nevertheless, our understanding of the differences in the pre-
valence of BPSD across different subtypes of MCI remains 
incomplete.

The persistence of BPSD also differs according to specific 
symptoms [16]: high persistence was determined for the 
symptoms of hyperactivity, apathy, irritability, agitation and 
wandering, while low or moderate persistence and moderate 
incidence were found for the symptoms of depression, anxi-
ety, elation and sleep problems. For the psychotic symptoms, 
a low persistence and a moderate or low incidence was 
detected [16]. In addition, there are also sex-related differ-
ences in BPSD [44]. Specifically, in patients with AD who had 
mild dementia, the females had higher depression/dysphoria 
symptoms than the males [44]. Moreover, sex differences were 
detected in large groups of individuals with severe dementia, 
controlled for the effect of comorbidities, cognition, age, race 
and function [22]. This study revealed that female subjects had 
more symptoms of anxiety and sadness than males, while 
male subjects reported more apathy and aggressive behavior 
[22]. In Taiwanese patients with AD, the female subjects 
showed higher presence of delusions and disinhibition than 
the males, and this difference was independently affected by 
the stage of AD [45]. However, a recent comprehensive review 
and meta-analysis revealed that the prevalence of affective 

Article highlights

● BPSD occur frequently and represent a significant problem in clinical 
practice, due to high prevalence, severity and burden, as well as 
therapy often being non-effective

● The etiology of BPSD is still unclear; however, it involves complex 
interactions of various biopsychosocial factors

● In addition to the patient, BPSD can also negatively affect the 
caregiver’s general health and quality of life

● Both pharmacologic and non-pharmacologic solutions should be 
considered for BPSD therapy

● Due to symptom variety, choosing adequate BPSD treatment is 
challenging and often includes a personalized and polytherapeutic 
approach

● Person-centered therapeutic approach to BPSD needs to be tailored 
based on dementia stage, behavioral and cognitive symptoms, 
comorbidities, physical fitness and individual preferences
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symptoms (apathy, depression and anxiety) did not differ 
according to the stage of AD (mild, moderate or severe) [6].

3. Classification and assessment of BPSD

BPSD can be divided into two main subgroups of the symp-
toms: behavioral symptoms and psychological symptoms, 
which are similar to those seen in the different psychiatric 
disorders. The behavioral symptoms most often include phy-
sical aggression, restlessness, agitation, socially and culturally 
unacceptable and inappropriate behavior, sexual disinhibition, 
swearing and gathering unnecessary things. Psychological 
symptoms include anxiety, depressed mood, hallucinations 
and delusions.

These divergent symptoms are clustered together into dif-
ferent domains [11]: the affective domain (anxiety and depres-
sion), the disinhibition/hyperactivity domain (aggression, 
impulsivity, and motor hyperactivity), the apathy domain, the 
psychosis domain (hallucinations, delusions, and paranoia); 
and the euphoria domain [46]; however, there is not 
a consensus on these domain groupings (Figure 1). Namely, 
some symptoms overlap, while other symptoms (apathy, sleep 
and eating disturbances) do not cluster satisfactorily [11]. As 
previously mentioned, BPSD can be also divided into five 
symptom clusters or domains in order to facilitate the clinical 

evaluation: the cognitive/perceptual domain (delusions and 
hallucinations), the motor domain (pacing, wandering, repeti-
tive movements, physical aggression), the verbal domain (yell-
ing, calling out, repetitive speech, verbal aggression), the 
emotional domain (euphoria, depression, apathy, anxiety, irrit-
ability), and the vegetative domain (disturbances in sleep and 
appetite) [9].

The diagnosis of BPSD is complex due to the variety of 
symptoms, and it requires detailed clinical evaluation, taking 
into account the etiology of dementia, the exclusion of all 
other potential causes of comorbid conditions, and the gath-
ering of relevant information from the patients and their 
caregivers [30,47]. The previous criteria for the diagnosis of 
dementia, the Diagnostic and Statistical Manual of Mental 
Disorders (DSM)–IV and the International Classification of 
Diseases (ICD)–10, did not provide definitions of behavioral 
disturbance or any guidelines for the diagnosis of BPSD; how-
ever, the current criteria defined in the DSM 5 require clini-
cians to state whether BPSD are present and to specify their 
degree of severity. Today, there are more than 100 geriatric 
rating scales that allow some level of assessment of the beha-
vioral and psychological symptoms in patients with dementia. 
The most commonly used scales are the Alzheimer’s Disease 
Rating Scale (BEHAVE-AD), the Cohen-Mansfield Agitation 
Inventory (CMAI), and the Neuropsychiatric Inventory (NPI), 

Table 1. The most frequent BPSDs occurring in the different subtypes of dementia.

Study AD FTD VaD DLB MXD

[33] 
Sample: 296 patients (69.2% AD, 9.8% FTD, 7.8% 
DLB, 13.2% MXD) 
Behavioral assessment instruments: MFS, BEHAVE- 
AD, CMAI, CSDD

Activity disturbances 
Aggressiveness

Disinhibition 
Emotional 

disturbances 
Aspontaneity 

Speech 
disturbances 

Aggressiveness 
Activity 

disturbances 
Restlessness

NA Delusions 
Hallucinations

Activity 
disturbances 

Aggressiveness

[34] 
Sample: 137 patients (54.8% AD, 8.4% FTD, 20.6% 
VaD, 4.5% DLB, 11.6% other dementias) 
Behavioral assessment instruments: BEHAVE-AD

Anxiety 
Phobias

Activity disturbances Paranoid and 
delusional 
ideation 
Affective 

disturbance

Hallucinations  
Aggressiveness

NA

[35] 
Sample: 214 patients (51.4% AD, 38.3% FTD, 10.3% 
DLB) 
Behavioral assessment instruments: NPI

Apathy 
Depression 
Irritability

Agitation 
Disinhibition 

Irritability

NA Hallucinations 
Delusions 

Anxiety

NA

[36] 
Sample: 107 patients (61.7% AD, 17.8% FTD, 10.3% 
VaD, 3.7% DLB, 6.5% MXD) 
Behavioral assessment instruments: NPI

Apathy 
Agitation 
Irritability 

Depression 
Sleep disorders 

Anxiety

Aberrant motor 
behavior 
Agitation 

Apathy 
Appetite and 

eating disorders 
Sleep disorders 

Irritability

Depression 
Anxiety 
Apathy 

Irritability

Hallucinations 
Agitation 

Apathy 
Sleep 

disorders 
Delusions 

Depression 
Anxiety 

Irritability 
Appetite and 

eating 
disorders

Agitation 
Irritability 

Apathy 
Depression 

Sleep disorders

[37] 
Sample: 131 patients (42.0% AD, 25.2% VaD, 32.8% 
MXD) 
Behavioral assessment instruments: NPI

Delusions 
Hallucinations

NA Uninhibitedness 
Aberrant motor 

behavior

NA Delusions 
Aberrant motor 

behavior

AD – Alzheimer’s disease; FTD – Fronto-temporal dementia; VaD – Vascular dementia; DLB – dementia with Lewy bodies; MXD – mixed dementia; NA – data not 
available for a certain type of dementia; MFS – Middelheim Frontality Score; Behave-AD – Behavioral Pathology in Alzheimer’s Disease Rating Scale; CMAI – Cohen- 
Mansfield Agitation Inventory; CSDD – Cornell Scale for Depression in Dementia; NPI – Neuropsychiatric Inventory. 
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because of their specificity and reliability in the diagnosis of 
BPSD [48].

The BEHAVE-AD is an original behavioral scale specifically 
designed for patients suffering from AD [49–51]. The scale 
consists of two parts: the first part concentrates on the symp-
tomatology, and the second part includes the scoring accord-
ing to the severity of individual symptoms. The scale evaluates 
25 behavioral symptoms divided into 7 symptomatic cate-
gories: paranoia and delusions, hallucinations, changes in 
activities, aggression, sleep disorders, mood, and anxiety. The 
BEHAVE-AD scale is designed to be useful for prospective 
behavioral symptom studies and for documenting and quan-
tifying symptoms in pharmacological trials.

The NPI was developed to enable the assessment of 
neuropsychiatric symptoms and a wider range of psycho-
pathology in patients with AD and other neurodegenerative 
diseases [52,53]. NPI monitors 12 neuropsychiatric domains 
that often occur in dementia: delusions, hallucinations, agi-
tation/aggression, depression/dysphoria, anxiety, euphoria, 
apathy/indifference, disinhibition, irritability/lability, aberrant 
motor behavior, nighttime behavior disturbances, and eat-
ing behavior abnormalities. Based on the clinician’s 

interview with the caregiver, scoring is performed for each 
domain regarding the frequency and the severity of the 
symptoms, but also with regard to how disturbing these 
symptoms are for the caregiver. The total number of points 
on each domain depends on the frequency and severity of 
the symptoms (frequency x severity). Very often, in routine 
clinical practice, a brief questionnaire form of the NPI is 
used, the NPI-Q [54]. There are also other versions of NPI 
available, like the NPI-Nursing Home (NPI-NH) for patients 
living in nursing homes [55], and NPI-Clinician, in which the 
symptoms are assessed by the caregiver, the clinician and 
the patient [56].

The CMAI was developed for behavior assessment in 
elderly adults living in nursing homes [57]. This 29-item scale 
assess agitation through an interview with the caregiver. It 
assesses physically aggressive behavior (such as hitting, push-
ing, biting others), physically non-aggressive behavior (pacing, 
intentionally falling, hiding things), verbally aggressive 
(screaming, cursing) and verbally non-aggressive behaviors 
(repeating sentences or questions, complaining, making 
strange noises). Each item is rated given the frequency and 
the severity of behaviors associated with the agitation. Kupeli 

Figure 1. The BPSD symptom clusters: The various symptoms are clustered together into different domains: affective (anxiety and depression), disinhibition and 
hyperactivity (aggression, impulsivity, and motor hyperactivity), apathy, psychosis (hallucinations, delusions, and paranoia); and euphoria (mania) domain; however 
a consensus on these domains does not currently exist.
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and colleagues [58] developed a shorter version of CMAI for 
use in the acute general hospital setting.

The accurate assessment of BPSD is crucial for treating 
these neuropsychiatric symptoms and monitoring the 
patient’s response to therapy. This assessment must include 
a detailed review of the medical history, physical and neuro-
logical examination, cognitive assessment and evaluation of 
the individual neuropsychiatric symptoms in order to deter-
mine their frequency, severity and diurnal variation. The effec-
tive assessment of BPSD is key to tailoring the intervention 
(non-pharmacological and pharmacological) for each indivi-
dual with dementia.

4. Etiology of BPSD

The etiology of BPSD is still not clear, but it is assumed to be 
multifactorial in origin, and that a combination of biopsycho-
social factors is responsible for their development [9]. The 
etiological underpinning includes numerous interactions 
between biological and non-biological factors. These factors 
are neuroanatomical and neurotransmitter (cholinergic, nora-
drenergic, dopaminergic, serotonergic, and glutamatergic) 
alterations, disturbances associated with premorbid personal-
ity traits and psychiatric disorders, prior experiences, and 
environmental influences [9]. Since BPSD also develop in var-
ious dementia subtypes, such as AD, vascular dementia and 
mixed dementia subtypes [7], the differing presentations 
across these subtypes might be reflective of the varying etio-
pathogenetic background of the subtypes of dementia [59]. 
BPSD cannot be explained only by cognitive decline, so var-
ious contributing factors have been investigated in order to 
elucidate the appearance of this group of symptoms in 
dementia. Factors affecting the BPSD include the factors 
related to the person with dementia, the caregiver factors, 
and the environmental influences. In addition, there are care-
giver and environmental effects that can stimulate these beha-
viors independently, or in a combination, with the circuit 
disruptions seen during brain degeneration [2].

Factors related to the person with dementia, such as 
undiagnosed medical issues, can contribute to the develop-
ment of behavioral disturbances [1]. Moreover, various medi-
cal issues, especially infections such as urinary tract infection, 
meningitis or encephalitis, may trigger BPSD in the patients 
with dementia, while in healthier patients these symptoms are 
absent. Other medical conditions associated with BPSD 
include electrolyte abnormalities in sodium, calcium or mag-
nesium, hypo- or hyperglycemia, cerebrovascular accident, 
traumatic brain injury, constipation, urinary retention, dehy-
dration, malnutrition, and pain, among others. When investi-
gating the medical causes of BPSD, it is important to consider 
delirium, particularly in a sudden acute onset of new BPSD, 
due to the complex, and possibly overlapping relationship, 
between dementia, delirium and BPSD. Specifically, dementia 
is a risk factor for delirium, although most patients with BPSD 
will not experience delirium and most patients who have 
dementia with delirium will not develop BPSD [60]. 
Furthermore, there are the psychological factors such as pre-
morbid personality structure, history of trauma, and 

preexisting psychiatric disorders that play a significant role in 
the development of dementia [61]. Premorbid neuroticism 
correlates with aggression and mood disturbance, while pre-
morbid psychiatric disorders are associated with an increased 
risk for developing dementia and BPSD – specifically depres-
sion, bipolar disorder, schizophrenia, anxiety disorders and 
alcohol use disorder [62].

The manifestations of BPSD may be influenced by different 
factors, but they primarily reflect the pathophysiological 
changes happening in the brain. Dementia could disrupt the 
brain circuitry involved in the emotions and behavior, and 
thus lead to the development of BPSD. Different neuroana-
tomic circuits are implicated in the onset of BPSD in AD: these 
include gray matter loss in the temporal, entorhinal parietal 
lobes and hippocampus, loss of white matter in the temporal 
lobe, and atrophy in the anterior cingulate region [62]. 
Furthermore, dementia-related brain lesions and changes in 
the neurotransmission are linked to specific BPSD [15]. 
Neuronal loss in several brain regions, including the hippo-
campus, parahippocampal gyrus and various brain stem 
nuclei, are associated with psychotic symptoms in AD, 
whereas vascular factors may be triggers of hallucinations, 
illusions, anxiety, dysphoria, aggression and delirium in com-
bined (vascular and AD) dementia [63]. Changes in cholinergic 
activity in the frontal and temporal cortices of the AD brain 
may be linked to aberrant motor activity and aggressive beha-
vior [64]. In addition, reduced dopamine concentration in the 
temporal cortex [65], and decreased norepinephrine in the 
locus coeruleus neurons, are associated with aggression 
in AD patients [66]. Moreover, some findings suggest genetic 
risk factors exist for BPSD. Patients who have AD and carry the 
ApoEε4 allele have more delusions and agitation/aggressive 
behaviors than AD patients who are not carriers of this 
allele [67].

The role of the family caregivers is very important in the 
complexity of dementia. The self-efficacy, subjective well-
being, and physical health are significantly lower in people 
who care for the person with dementia than in other care-
givers, while their levels of psychological stress and distress 
are higher [68]. Rates of depression range from 23% to 85% in 
the people caring for patients with dementia [69]. Negative 
forms of communication, such as anger, screaming, or nega-
tive affect, coping abilities and strategies, and the mismatch 
between the expectations of the caregiver and the stage of 
illness are also factors related to caregivers that can stimulate 
or exacerbate behaviors [70]. Therefore, explaining to the 
caregivers that the patient´s behaviors are not volitional and 
that the patient is not ”doing this on purpose“ is beneficial [1].

In addition to the factors related to the person with 
dementia and to the caregiver, there are also the environ-
mental influences. Processing and responding to environ-
mental stimuli are difficult for patients with dementia. Due 
to a decreased ability to process stimuli, the stress threshold 
of people with dementia becomes lower, and the potential 
for higher levels of frustration increases concordantly. 
Changes in the patient’s routine or environment, understimu-
lation or overstimulation from their environment, and 
requirements that exceed their functional capabilities may 
increase the level of stress in patients with dementia [71]. 
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Crowded housing conditions, sensory overstimulation, atti-
tudes of the care staff toward challenging behaviors and/or 
the size of the units in which the patients reside throughout 
the day, are all the characteristics of the psychosocial or 
physical environment that can affect the presence of BPSD 
[72]. Additionally, if patients are restrained or subjected to 
multiple moves and procedures could contribute to a range 
of BPSD symptoms, particularly wandering and aggression 
[73]. However, lower levels of BPSD are in associated with 
well-being of nursing home residents due to the essential 
environmental factors such as unobtrusive safety features, 
the variety of spaces in environments with single and calm 
rooms available, small facility size, and optimization of the 
levels of stimulation, carefully considering the capacities of 
each patient [15].

5. BPSD impact on caregiver distress

Although cognitive decline is the hallmark of dementia, and 
memory-related symptoms represent a great burden to 
a caregiver, they were not reported as the major cause of 
distress among caregivers [1,21]. Instead, BPSD causes distress 
to both the patient and the caregiver, and in addition to 
affecting the patient’s well-being, they can negatively influ-
ence the caregiver’s general health, increasing their depres-
sion and anxiety behavior, interfering with their social and 
professional life, and decreasing their overall quality of 
life [74].

The caregiver’s management of BPSD may vary from 
increasing the serious adverse effects and having negative 
impact on patient’s health and well-being, to decreasing the 
mortality, and exerting the beneficial effects in some indivi-
duals [75]. The caregiver burden is a result of a complex net-
work that includes both the patient’s neuropsychological 
symptoms, their frequency, and the severity and the duration 
of the illness as the obvious predictors. Characteristics of the 
caregiver that can also have an effect include their sex, age, 
general health, personality traits (level of the confidence or 
neuroticism), the quality of their relationship with the patient, 
and their knowledge about the disease, as well as the socio-
economic status and level support [76,77].

The most common psychiatric changes due to the act of 
caregiving are depressive and anxiety symptoms, which are 
prevalent in 34% and 44% of caregivers respectively, as well as 
the frequent presence of minor or major depression [78]. 
Being female, of non-black ethnicity and of younger age are 
also significant predictors of depression in the caregiver, 
along with a lower financial income, bad relationship with 
the patient, family history of psychiatric disorders and the 
number of hours of caregiving in a day [79,80]. On the other 
hand, the patient’s anxiety and depression, as well as the 
severity of the illness, result in more hours of care and limited 
amount of time for leisure activities, and both correlate sig-
nificantly with anxiety in the caregiver [81,82]. It was notice-
able that the caregiver who are also the patient’s spouse 
showed greater depressive and anxiety-related symptoms 
[70,83]. The physical changes seen in the caregivers, especially 
ones who reported high levels of patient BPSD, include 

significantly higher levels of morning salivary cortisol than in 
non-caregiver subjects, as well as blunted cortisol response, 
which could indicate chronic stress overload and a decreased 
ability to cope with it [70]. Additionally, low-grade increases of 
the C reactive protein and tumor necrosis factor-α levels was 
also associated with being a caregiver and length of caregiv-
ing [84].

Although there is no evidence of a significant modulatory 
role of vascular risk factors on BPSD in AD patients [85], there 
are reported increases in levels of stress hormones and inflam-
matory factors in both the patients and the caregivers, as well 
as sleeping and eating disturbances, sedentary behavior and 
higher incidence of alcohol and cigarette consumption repre-
sent an increased risk of hypertension, coronary heart disease, 
autoimmune diseases and chronic conditions, as well as lower 
immunity and increased mortality risk [80]. The other factors 
influencing the caregiver’s well-being are social isolation and 
work-related challenges such as higher unemployment rate, 
decreased working hours, early retirement and lower 
income [82].

The negative impact of neuropsychological symptoms on 
the caregiver’s well-being has been thoroughly investigated, 
but it is still not clear which symptoms or symptom clusters, 
and in what manner, show the highest association with dis-
tress in the caregiver. Additionally, not only the type of symp-
toms, but also their frequency and the severity, significantly 
contribute to the caregiver’s distress [13]. A recent meta- 
analysis [13] showed that the most distressing symptom for 
caregivers was depression, followed by aggressive behavior 
and apathy, while euphoria was the least distressing. This 
suggests that mood-related behavior strongly affects the care-
giver’s burden, while memory-related symptoms, despite 
being universally present in patients with dementia and the 
most frequent type of symptoms, were not reported as highly 
distressing [86], nor was the caregiver distress affected by the 
degree of severity of the dementia [87]. Numerous studies 
have shown that depression-related symptoms were highly 
distressing for caregivers [88], and that the prevalence of 
depression in patients was commonly accompanied with 
depression in the caregiver [89].

Violent behavior, including physical and verbal aggression, 
and irritability, was reported as the second most distressing 
symptom [13], although there was a distinction between ver-
bal and physical aggression due, to a lower prevalence of 
physical aggression compared to verbal aggression. 
Aggressive behavior can represent a great stress and even 
threat to the caregiver, in addition to being interpreted as 
purposefully confrontational behavior, since it is not 
a commonly attributed symptom of dementia, and can result 
in a lack of understanding and poor management of symp-
toms by the caregiver [82]. Paranoid or delusional neuropsy-
chological symptoms and hallucinations could deeply disturb 
and frighten the caregiver and lead to a greater burden when 
compared with patients without psychotic symptoms [90,91], 
while sleep disturbances and eating disorders could result in 
the caregiver’s own sleep loss and inferior self-care [92]. 
Inappropriate social and sexual behavior are one of the most 
common types of disinhibition symptoms and, although they 
can be stressful to handle, these symptoms were not reported 
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to be as burdensome as the other ones, possibly due to their 
relatively low prevalence in patients with dementia generally, 
as this behavior is more characteristic for frontotemporal 
dementia [93].

However, neuropsychological symptoms and the care-
giver’s response to them form a bidirectional relationship. 
BPSD negatively affect not only the caregiver’s burden, but 
also how the caregiver manages these symptoms, and their 
own characteristics can modulate the course of BPSD [82]. 
Dealing continuously with stressful neuropsychological symp-
toms, combined with a lack of the emotional support for the 
caregiver, may lead to the caregiver experiencing emotional 
detachment, irritability, impatience and loss of empathy for 
the patient, and this altered relationship can worsen symp-
toms and agitation of the patient [94]. The caregiver’s own 
emotional state, stress, time and financial resources, as well as 
their ability to communicate, knowledge about the illness and 
cultural context also represent significant factors associated 
with the development and the course of the BPSD and con-
sequently their own distress [13].

6. Therapeutic options for BPSD

Since BPSD are characterized by a large variety in the symp-
tom clusters and multifaceted etiopathogenesis with various 
mediators [15], determination of an adequate treatment 
assessment is challenging, and often involves 
a polytherapeutic approach [60,95]. BPSD management should 
consider both the patients and their caregivers [15]. 
Therapeutic approaches for BPSD also include pain manage-
ment, and the treatment of certain comorbid somatic disor-
ders that appear in BPSD patients [15,60]. Due to a risk of 
potential side effects from pharmacotherapy, which is usually 
prescribed, a non-pharmacological approach is suggested as 
a first choice in BPSD management [15].

6.1. Non-pharmacological options for BPSD therapy

Non-pharmacological (or ecobiopsychosocial) approaches are 
very heterogeneous; however, there is still a lack of clear 
evidence about the effect of such therapeutic options [1,15]. 
This approach includes interventions for the caregivers and 
the patients, such as physical activity, aromatherapy, bright 
light and music therapy, psychoeducational and psychother-
apeutic interventions, reminiscence, validation therapy, cogni-
tive stimulation, and nursing care [15,60,96].

Physical activity has many benefits to human behavior and 
cognition. It has been assumed that physical activity in the 
form of walking might reduce BPSD symptoms [15]. In addi-
tion, some studies demonstrated that physical activity did not 
reduce BPSD, but showed positive results among the care-
givers [96,97]. Aromatherapy is an intervention that is used 
for alleviating some of the behavioral symptoms in dementia 
[98]. Aromatherapies include the usage of different essential 
oils, such as lavender and melissa oil, diffused into the envir-
onment. It is known that lavender has many beneficial proper-
ties, including reducing agitation in patients with BPSD, alone 
or in a combination with acupressure [96,99]. A pilot study 

showed that aromatherapy in combination with the pharma-
cotherapy showed better results in comparison to the phar-
macotherapeutic approach alone [100]. However, mixed 
results about aromatherapy as an intervention in BPSD 
patients have also been noted, whereas treatment duration 
and the type of essential oil did not make any difference to 
symptoms [99,101].

Bright light therapy (BLT) is used to normalize the circadian 
rhythm, which might be disturbed in BPSD, through the sti-
mulation of suprachiasmatic nuclei. BLT has shown benefits in 
reducing agitation and depression in BPSD patients. Positive 
outcomes are also noticed in cognitive and sleep improve-
ment [96,99]. Music therapy is an approach used to reduce 
various BPSD, including stress, agitation, apathy, irritability, 
anxiety, sleep disturbances, and delusions [99,102]. However, 
the effect of music therapy observed on depression was small. 
Although positive feelings after music therapy might activate 
the amygdala, the underlying mechanisms are still 
unknown [103].

Psychoeducational and psychotherapeutic interventions 
might reduce BPSD through single or group therapy. These 
include counseling, supporting the patients and providing 
assistance for the caregiver, which are all mostly beneficial in 
alleviating the burden of the caregivers. A combination of 
these two approaches showed great effect in decreasing 
aggression, depression, anxiety and, agitation [15]. 
Reminiscence therapy is an approach used to improve mood 
through memory stimulation [15]. It involves the patients, the 
caregivers and family members. By using objects such as 
photographs, books and familiar items, the aim of this therapy 
is to share experiences [98]. On the other hand, validation 
therapy is focused only on BPSD patients, in order to encou-
rage positive feelings, through a reduction of negative feelings 
[15,99]. Finally, cognitive stimulation includes gardening, puz-
zles, word games, cooking and other activities, usually per-
formed in small groups [98]. Some studies showed that 
cognitive stimulation had beneficial effects in BPSD reduction 
[98].

Although the non-pharmacological interventions were 
found to be useful, versatile, and potentially cost-effective in 
improving outcomes and a quality of life in the individuals 
with dementia, and in general have fewer adverse effects than 
pharmacotherapy [104,105], their widespread use faces many 
difficulties, such as a shortage of trained personnel, the limited 
knowledge about their efficacy, the preferences and opinions 
of the staff, as well as the time needed for symptom relief [4]. 
Moreover, a non-pharmacological approach sometimes does 
not show the expected efficacy in the BPSD patients, due to 
the wide range of symptoms expressed. In that case, an 
approach based on pharmacotherapy should be applied in 
order to alleviate the various symptoms [95].

6.2. Pharmacological options for BPSD therapy

Oral pharmacotherapy is quicker and easier than non- 
pharmacological interventions, it does not require involvement 
of professional staff, and allows the adjustment of treatment by 
titrating the drug dose. Nevertheless, pharmacological strategies, 
especially those that include an antipsychotic treatment, are not 
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recommended, due to potential drug interactions and serious 
adverse effects, as well as increased mortality in patients with 
dementia [4]. Therefore, the pharmacological approach is used 
only when there is no adequate response to non- 
pharmacological treatment, and when the symptoms are not 
associated with any effect of the previous medication, as well 
as in the case of great distress of the patients, or if they represent 
danger to themselves or others [60,95].

The current pharmacological treatment of BPSD encom-
passes different groups of medication, such as antidementia 
drugs, antidepressants, antipsychotics, benzodiazepines and 
mood stabilizers [15,60,95].

For the treatment of BPSD, antidepressants are the most 
commonly used drugs, because they are usually associated 
with only mild side-effects [60]. Antidepressant therapy has 
shown positive outcomes in terms of cognitive improvement 
and the alleviation of affective symptoms [15]. The efficacy of 
antidepressants at alleviating agitation has been reported, 
while smaller positive effects have been observed in treating 
depression, psychosis, apathy and aggression [60]. While tri-
cyclic antidepressants and paroxetine are not recommended 
due to certain anticholinergic side effects, selective serotonin 
reuptake inhibitors (SSRIs) showed good response and toler-
ability [15,95]. Sertraline and citalopram demonstrated good 
response in reducing agitation, when compared with placebo 
administration [95]. Patients who have been taking citalopram 
also showed cognitive improvement, as well as a reduction in 
tension, aggression and psychosis. Likewise, SSRI treatment 
with trazodone demonstrated a good outcome in BPSD treat-
ment, including an alleviation of sleep disturbances [60,95].

Antidementia drugs, such as memantine and cholinesterase 
inhibitors might also represent a good treatment choice for 
BPSD [15]. For example, donepezil has been reported to be 
effective at alleviating of depression, irritability and apathy. 
Similar results were observed with rivastigmine and galanta-
mine. While cholinesterase inhibitors are useful for reducing 
negative symptoms, memantine has been proven more effi-
cient at reducing positive symptoms, such as aggression, 

hallucinations and delusions [15]. However, memantine in 
combination with citalopram or donepezil, as well as donepe-
zil in combination with choline alphoscerate, demonstrated 
better effects on cognition and alleviating symptoms than 
each of these medications did alone [106–108]. Furthermore, 
treatment with Ginkgo biloba extract EGb 761® showed 
improvement in most of the BPSD symptoms [15,109].

On the other hand, the administration of antipsychotics is 
not recommended for dementia treatment, with the exception 
of risperidone, olanzapine and aripiprazole [15,60]. Atypical 
antipsychotics are effective in the treatment of certain symp-
toms, like aggression, agitation, excitation, abnormal behavior 
and psychotic symptoms [15,110], while haloperidol is only 
recommended for alleviating delirium [60]. Due to the adverse 
effects of antipsychotics, they are not proposed as a first- 
choice therapy for BPSD. Their side effects include seizures, 
metabolic syndrome, anticholinergic effects, extrapyramidal 
symptoms, sedation, delirium and weight gain [15,95].

Mood stabilizers also induce large adverse effects, therefore 
they are usually not recommended for BPSD treatment, with 
the exception of valproic acid [15]. Due to adverse effects, 
such as cognitive impairment, dizziness, depression, falls and 
sedation, treatment with benzodiazepines should be limited 
and used only in the cases of great distress, or when other 
pharmacological approaches have failed [15].

Due to a great variety of symptoms, a combination of 
different non-pharmacological approaches is highly recom-
mended for BPSD treatment (Figure 2) [15], and 
a pharmacological approach should be applied only if it is 
necessary. According to published data, the most beneficial 
response in the BPSD patients has been observed following 
a polytherapeutic approach.

7. Biomolecules as potential biomarkers of BPSD

The neuroanatomical and neurochemical correlates of BPSD 
have been extensively investigated in order to elucidate the 
underlying neurobiology and involved biomolecules, and to 

Figure 2. BPSD therapy: The combination of different non-pharmacological approaches is highly recommended for BPSD treatment. However, if necessary, 
a pharmacological approach should also be applied.
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offer new biomarkers for better BPSD diagnosis and prognosis, 
as well as to help in the development of new, more effective 
treatments. White matter changes, atrophy patterns and vas-
cular damage are the functional and structural parameters, 
which together with alternations in neurotransmission and 
neuromodulation, contribute to the development of BPSD 
[15]. AD-related damage in the brain areas containing seroto-
nergic, noradrenergic and dopaminergic neurons is one pos-
sible reason for the monoamine deficiency observed in BPSD 
[111]. This decrease in monoamines in the AD brain is similar 
to the deficits observed in depression and anxiety disorders. 
Since these neurotransmitters are closely related to mood, 
energy, and reward, it is clear that depletion of their levels 
could lead to depression, apathy and other BPSD.

In addition, in AD cases who present with depression, 
apathy and aggressive behaviors also showed changes in 
GABA plasma levels [112], and dysfunction of N-methyl- 
D-aspartate (NMDA) receptor-related neurotransmission 
[113]. For instance, both GABA levels and the glutamate/ 
GABA ratio showed significant negative correlations with 
depression in AD [114]. Therefore, AD patients with BPSD 
could benefit from treatments that target GABA and NMDA 
function. Sodium benzoate, an NMDA enhancer, which 
inhibits the D-amino acids oxidase (DAAO), has been 
shown potentially improve cognitive function in 
a subgroup of BPSD patients of both sexes [115], as well 
as in female BPSD patients with a later-phase demen-
tia [116].

The primary finding of neuroimaging and biomarker inves-
tigations has been decreased function of monoaminergic neu-
rotransmitters, such as those for serotonin, norepinephrine 
and dopamine, as well as lower frontoparietal metabolism in 
depressed AD patients [117]. Some postmortem studies 
observed a higher burden of neuropathology in AD subjects 
with depression [118,119]. It has been demonstrated that the 
neurotoxic effects of elevated cortisol levels in the hippocam-
pus, present in chronic depression, can accelerate the neuro-
degenerative changes of AD [120]. Moreover, several areas of 
the AD brain revealed decreased concentrations of serotonin, 
with reduction of the 5-HT1 and 5HT-2 receptors seen espe-
cially in the cerebral cortex, suggesting a disturbed serotoni-
nergic system [121]. In addition, subjects with dementia and 
depressive symptoms demonstrated a loss of noradrenergic 
cells, due to degeneration of the locus coeruleus [121].

Various studies observed an association of psychosis with 
neuropathological hallmarks in the AD brain, such as increased 
levels of beta-amyloid senile plaques and neurofibrillary tan-
gles, as well as significant neuronal loss [122–125]. AD subjects 
with psychosis also showed elevations in their glyceropho-
sphoethanolamine concentrations, as well as reduced NMDA 
levels in the temporal, frontal and parietal cortices [126]. 
Moreover, a variety of data support the role of acetylcholine, 
serotonin and dopamine imbalance in the pathogenesis of 
psychosis in both AD and DLB patients [127–131]. For 
instance, the ratio of serotonin to acetylcholinesterase levels 
correlates with the psychotic factor at least in women, 
whereas the function of the serotonergic system also showed 
a significant correlation with over-activity and psychosis in AD 
patients [132]. Various genes have been also associated with 

the psychosis in dementia, including APOE4, G72, COMT, 
HTR2A, SERT, DAT, and DRD1-4 [128,133–136].

Furthermore, structural atrophy and functional deficits in 
the medial and frontal regions were observed in AD patients 
with apathy [108]. Decreased levels of dopamine, and homo-
vanilic acid, as well as altered dopamine receptor density, in 
specific brain regions were detected in postmortem and 
in vivo studies of AD subjects suffering from apathy [137]. 
Multiple studies have together revealed the connection 
between apathy and atrophy, hypoperfusion and hypometa-
bolism of the frontosubcortical cingulate pathways in AD 
patients [23], as well as subjects with frontotemporal dementia 
(FTD) [138,139].

Cortical dysfunction in the anterior cingulate, insula, lateral 
frontal and lateral temporal regions, as well as deficits in 
cholinergic transmission and the increased D2/D3 receptor 
availability in the striatum, were found in AD-related agitation 
and aggression [117]. Additionally, decreases in cholinergic 
function correlated with the aggressive behavior factor in 
patients with AD [132].

Increased levels of the neurofibrillary tangles in the orbito-
frontal cortex have been linked to agitation [140], while 
aggressive behavior has been associated with neuronal loss 
in the locus coeruleus of AD patients [141]. On the other hand, 
the deterioration of the brain stem regions and the supra-
chiasmatic nucleus of the hypothalamus has been reported 
in AD patients with sleep disorders [142].

The development and use of specific new investigation 
techniques could be useful to better understand the etiologi-
cal mechanisms of the BPSD and involved biomolecules, as 
well as to offer novel, efficient and more symptom-focused 
interventions that will improve the management of neuropsy-
chiatric symptoms in subjects with dementia [2,30].

8. Conclusion

Although cognitive deterioration has been the major focus of 
dementia research, more recently the investigation of BPSD 
have also gained significant attention. This is because these 
neuropsychiatric symptoms occur frequently throughout the 
course and different stages of dementia and represent 
a significant problem in everyday clinical practice due to 
their high prevalence, severity and burden on the patient 
and the caregiver, as well as significant financial costs and 
lack of effective therapies. The correct diagnosis and assess-
ment of this heterogeneous group of non-cognitive symptoms 
and behaviors, consisting of disturbed emotions, mood, per-
ception, thought, motor activity and personality traits, is 
a crucial aspect of the clinical management of dementia. The 
multifactorial etiology of BPSD is still not clear, but probably 
occurs due to a complex interplay of psychological, social, and 
biological factors. Given the modest efficacy of current non- 
pharmacological and pharmacological strategies, the correct 
identification and evaluation of these symptoms, as well as 
better understanding of their etiological underpinnings and 
involved biomolecules, is crucial for tailoring the therapeutic 
intervention for each individual and monitoring the patient’s 
response to the therapy. However, since BPSD also negatively 
affects the burden on the caregiver, their management 
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(consisting of the person-centered interventions) needs to 
consider both the dementia patients themselves and their 
caregivers. In this review, we discuss the epidemiology, classi-
fication and assessment, etiology and impact of BPSD on 
caregiver distress, current non-pharmacological and pharma-
cological therapeutic options, as well as various biomolecules 
as potential biomarkers of BPSD, with the aim of providing the 
framework for improving the diagnosis and management of 
BPSD, as well as to encourage the further research needed to 
offer novel, targeted, and specific therapeutic strategies for 
BPSD.

9. Expert opinion

The clinical presentation of dementia goes far beyond cogni-
tive decline, and includes a wide variety of neuropsychiatric 
symptoms, which develop throughout the course and differ-
ent stages of dementia. The lack of disease-modifying drugs 
for dementia means that the drugs used only alleviate cogni-
tive symptoms, in combination with administration of various 
psychotropic medications to target different BPSD. However, 
due to the heterogeneity of BPSD, the choice of an adequate 
treatment is very challenging and frequently requires 
a polytherapeutic approach. Since dementia patients are phy-
sically and cognitively frail, with high levels of medical and 
psychiatric comorbidity resulting the use of multiple medica-
tions, clinicians and the caregivers must pay special attention 
to possible drug interactions and adverse effects. Therefore, 
the prescription of new medications, including pharma-
cotherapies for BPSD, should always be introduced slowly 
and gradually, carefully assessing the response in the demen-
tia patients. The development of the multi-target drugs could 
represent an effective approach to generate effective and 
safer therapeutic options, suitable for the elderly patients 
with BPSD. For instance, vortioxetine, an antidepressant drug 
with a multimodal mechanism of action [143], demonstrated 
promising effects in improving cognition in older adults with 
depressive symptoms and could be useful in BPSD treatment 
[144]. Similarly, the rapid-acting antidepressant esketamine, 
which probably functions through influencing BDNF synthesis 
and exerts anti-inflammatory actions, could represent the first- 
in-class drug for the treatment of BPSD, and therefore its 
efficacy and safety in the patients with dementia should be 
investigated further [145]. In addition, various natural products 
and food supplements, with potentially lower toxicity and 
fewer side effects in comparison to the classical pharma-
cotherapy, may alleviate some neuropsychiatric symptoms of 
dementia and could be beneficial as a complementary therapy 
[146]. However, given the limitations of pharmacotherapy 
available for treating dementia patients, non- 
pharmacological treatment strategies are recommended as 
a first choice in the management of BPSD. Non- 
pharmacologic approaches, such as physical exercise, aro-
matherapy, bright light and music therapy, psychoeducational 
and psychotherapeutic interventions, activity therapies and 
other similar programs, have shown promising results in ame-
liorating BPSD, but further research is needed to validate their 
beneficial effects. On the other hand, the goal of the non- 
pharmacological treatment is not limited to the alleviation of 

the neuropsychiatric symptoms, since it may also lower the 
consumption of psychotropic drugs and significantly improve 
quality of life in dementia patients. Nevertheless, implement-
ing non-pharmacologic treatment strategies can be challen-
ging due to a lack of adequate staff training and the time 
required for the implementation of such interventions. Finally, 
it should be kept in mind, that BPSD negatively affects not 
only the patient, but also the burden on the caregiver, and 
that the caregiver’s management of these symptoms can sig-
nificantly affect the course of BPSD. Therefore, interventions 
directed toward alleviating the caregiver’s distress and build-
ing the problem-solving abilities of the caregiver, as well as 
improving the communication between the caregiver and the 
dementia patient, are suggested in order to reduce behavioral 
disturbances. Training programs of this type that assist the 
caregivers in prevention, assessment, and management of 
BPSD could represent new first line strategies. In summary, 
the repurposing of already available, as well as the de novo 
development, of both pharmacologic and non-pharmacologic 
treatments should be considered for BPSD therapy. The ther-
apeutic approach to neuropsychiatric symptoms for each per-
son with dementia needs to be tailored based on the stage of 
dementia, main behavioral symptoms, cognitive state, comor-
bidities, physical fitness, as well as individual preferences. Such 
person-centered interventions, in addition to the caregiver- 
focused training and education, could be effective in manage-
ment of BPSD, but will require concerted team effort.
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